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A Study on Elasto-plastic Characteristics of 3D Space Steel Subassemblage
under Biaxial Lateral Load and Compressive Axial Load
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ABSTRACT   This research concerns steel frames, which are made of circular columns and wide
flange beams, connected with external diaphragms under both axial force in column and lateral
force from arbitral direction. Numerical study was conducted to examine the behaviour of partial
frame under constant axial force in columns and arbitral direction the affection force in horizontal
plane at the top of column.  In the frames handled here, it is shown that not only whole P-δ effect but
also local P-δ effect caused by local deformation in the column-beam connections are exist. Finally,
it was deduced that the result of effect to be yield load and maximum loading capacity of the frame
could not be recognized, when the horizontal force in which direction of action changed.
本論文の一部は日本建築学会建築学会大会学術講演梗概集(構造), 2005に発表














































D t h b B f t f t w t d h s R / t R / (t +h s) D / B f h b /B f R /t d K e P y P max
mm mm mm mm mm mm mm mm kN/mm kN kN
1-1 4.5 23.53 5.43 11.77 2.33 42.71 61.20
1-2 6 17.53 5.01 11.68 2.76 52.13 76.10
1-3 8 13.02 4.53 11.57 3.24 66.27 97.10
1-4 10 10.32 4.13 11.46 3.63 78.52 117.67
1-5 12 8.51 3.78 11.35 3.97 91.62 133.68
2-1 4.5 23.53 3.07 11.77 2.45 54.46 74.36
2-2 6 17.53 2.92 11.68 2.92 65.63 92.09
2-3 8 13.02 2.74 11.57 3.42 78.77 112.70
2-4 10 10.32 2.57 11.46 3.81 89.30 131.80
2-5 12 8.51 2.43 11.35 4.15 104.74 145.36
3-1 4.5 23.53 2.14 11.77 2.57 58.80 85.08
3-2 6 17.53 2.06 11.68 3.03 75.97 102.84
3-3 8 13.02 1.97 11.57 3.52 86.73 122.53
3-4 10 10.32 1.88 11.46 3.94 102.33 143.01
3-5 12 8.51 1.79 11.35 4.27 113.42 157.92
2-3A1 12 12 8.68 3.76 88.41 132.99
2-3A2 8 8 13.02 3.28 74.50 104.70
2-3B1 100 2.16 3 2.97 69.89 102.96
2-3B2 125 1.73 2.4 3.20 73.95 107.27
2-3B3 175 1.24 1.7 3.58 79.95 114.44
4-1 100 3 3.98 90.57 117.46
4-2 125 2.4 4.34 104.50 130.58
4-3 150 2.16 2 4.69 118.96 142.42
4-4 175 1.73 1.7 4.95 128.88 160.87
4-3A 12 12 1.44 8.35 5.25 144.63 191.16
4-3B 8 8 1.24 12.52 4.46 109.88 130.00
2-3B11 200 2 1.54 45.01 69.96
2-3B12 250 2.5 2.23 60.19 86.53
2-3C1 350 2.3 4.23 92.59 131.60
2-3C2 400 2.7 5.06 108.47 149.09
2-3B31 350 2 4.41 96.69 134.93









































































　要素の降伏条件は von Mises の条件を採用し，




















に考えられるのは，鋼管半径厚比 ( R / t ) や鋼


































縮力を柱軸力比 n = 0, 0.1, 0.2, 0.3 で与えた．た
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系列 4-3
































































































いる．図８（1-1骨組，n = 0 および 0.3）では，
全体的なP-δ 効果によって低減される耐力を
 PA として求めた曲線を実線で示す．なお，  PA は
次式で表すことができる．
   PA =
N
2 h δ (1)






























(a) 1-1, 1-3, 1-5 骨組
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